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Background
Despite the signiﬁ  cant global burden of preterm birth 
and stillbirth, these issues have attracted remarkably little 
attention and investment. Some of this void can be 
attributed to a shortage of adequate data. As multiple 
causes and pathways contribute to preterm birth and 
stillbirth, a comprehensive, interdisciplinary approach is 
needed to prevent these outcomes.
Th   e Global Action Agenda (GAA) highlights the need 
for a collaborative, inter  national commitment for the 
discovery, development, and delivery of cost-eﬀ  ective 
interventions. Global advocacy eﬀ   orts are critical to 
increase visibility and resources for these issues. All 
eﬀ   orts must be guided by ethical and social justice 
principles. Th  ese issues are dis  cussed in the ﬁ  rst  six 
articles of this global report [1-6].
In May 2009, the Global Alliance to Prevent 
Prematurity and Stillbirth (GAPPS), an initiative of 
Seattle Children’s, co-convened the 2009 International 
Conference on Prematurity and Stillbirth with the Bill & 
Melinda Gates Foundation, March of Dimes, PATH, Save 
the Children, UNICEF and the World Health 
Organization. All participants shared a common goal: to 
improve maternal, newborn and child health globally.
Goals of the International Conference in Seattle, WA, USA
Th  e three primary goals set for workgroups during the 
conference are outlined below:
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© 2010 BioMed Central Ltd•  Develop a roadmap of short-term, intermediate, and 
long-term milestones, including an international research 
agenda that would lead to new interventions
•  Identify the most successful current interventions to 
improve maternal, fetal, newborn and child health 
outcomes
•  Set the stage for policy action among global stake  holders
Overview of participants
An interdisciplinary group of 185 experts participated in 
this invitation-only meeting. Participants represented 35 
countries, with diverse participation from low-, middle-, 
and high-income countries. Th  ey included researchers, 
healthcare practitioners, UN and government agencies, 
nonproﬁ   ts, policymakers, and funders. Two dozen 
co-chairs led an intensive four-day eﬀ  ort to develop a 
comprehensive and coordinated action strategy to 
improve pregnancy outcomes.
Format of working conference
All participants received a nearly completed draft of 
articles 1 through 6 of this report three weeks prior to the 
conference, as well as summary presentations at the 
beginning of the meeting by the GAPPS team of investi-
gators. Th   is information provided a solid foundation that 
helped make workgroup discussions highly productive 
and accelerated the creation of these recommendations 
for a Global Action Agenda (GAA). Many participants 
also provided invaluable feedback on the report.
Th   e conference program was composed of an opening 
session, plenary sessions, and workgroup meetings and 
presentations. A dozen thematic workgroups included an 
average of 15 interdisciplinary stakeholders to ensure 
vigorous discussion and foster continued collaboration 
beyond the conference. An archived Webcast of the 
conference is available at www.gapps.org.
Each workgroup was led by two co-chairs with speciﬁ  c 
expertise in the given topic.
Summary of workgroup recommendations for the 
Global Action Agenda
Workgroups identiﬁ  ed overarching goals and several key 
outputs for the GAA. In addition, they identiﬁ  ed speciﬁ  c 
milestones, set to a uniform timeline, and metrics of 
evaluation that corresponded with each output. (See 
Tables 1-12.)
Post-conference, co-chairs and other participants were 
encouraged to review a draft of the GAA to ensure all 
salient points were included and provide additional sugges-
tions, including lead agencies and core team members. 
Recommendations included in the GAA reﬂ  ect  the 
consensus reached at the meeting. Additional recom-
mendations received from individuals post-confer  ence 
have not been included unless vetted by the workgroup.
Most milestones are set to be achieved by 2012, and the 
latest by 2015 to correspond with the United Nations 
Millennium Development Goals (MDGs). Th   is is a living 
document that will be updated at least once annually. It 
will also be available at www.gapps.org. Below is a 
summary of the overarching goals and outputs identiﬁ  ed 
by the twelve thematic workgroups.
1. Normal gestational biology
Overarching goal
To gain comprehensive knowledge of the biology and 
regulation of human gestational biology in order to 
identify pathways and critical junctures to facilitate 
prediction and prevention of preterm birth and 
stillbirth
Key outputs identifi  ed by this workgroup
• Deﬁ  ne phenotype of normal pregnancy
• Develop animal and in-silico models of normal 
parturition
• Deﬁ  ne regulators and mechanisms governing stages of 
parturition
2. Abnormal gestational biology
Overarching goal
To understand the mechanisms contributing to preterm 
birth and stillbirth, with emphasis upon infectious, 
genetic, and environmental factors, abnormal placental 
vascular development, and early gestational events
Key outputs identifi  ed by this workgroup
• Determine causes and diﬀ   erential susceptibility to 
infection, and maternal:fetal immune response asso-
ciated with preterm birth and stillbirth utilizing high-
dimensional systems biology approaches
•  Determine causes of vascular mal-adaptation resulting 
in abnormal uteroplacental perfusion, fetal growth 
restriction and abruption associated with preterm 
birth and stillbirth utilizing high-dimensional systems 
biology approaches
• Determine if preconceptual and/or antenatal micro-
nutrient exposure contributes to preterm birth and 
stillbirth
3. Genetic and environmental factors
Overarching goal
To determine and reduce the role of genetics, the 
environment, and their interactions on the burden of 
preterm birth and stillbirth
Key outputs identifi  ed by this workgroup
• Characterize genetic risks for preterm birth and 
stillbirth, and identify potentially modiﬁ  able environ-
mental inﬂ  uences, especially for LMICs
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microbiomes, environmental inﬂ  uences) relative to the 
global risks for preterm birth and stillbirth
4. Epidemiology of preterm delivery
Overarching goal
To improve collection, analysis, interpretation, and appli-
ca  tion of epidemiological data as a basis for interventions 
to reduce preterm birth
Key outputs identifi  ed by this workgroup
•  Improve descriptive epidemiology of preterm birth
•  Improve analytical (risk factor identiﬁ  cation) epidemiology
• Strengthen data collection and analysis capacity to 
inform health care policy
5. Stillbirth epidemiology
Overarching goal
Stillbirths are an important indicator of women’s health, 
and accurate collection of data will help inﬂ  uence health 
care providers and policymakers to improve maternal 
and child health
Key outputs identifi  ed by this workgroup
• Ensure the collection of comparable data of high-
quality, and build capacity
•  Develop uniform classiﬁ  cation for stillbirths
•  Develop targeted and in-depth population based studies
•  Inform evidence-based policies and interventions
6. Intervention development
Overarching goal
Generate knowledge to develop new capacities and 
strengthen existing capacities to improve birth outcomes
Key outputs identifi  ed by this workgroup
•  Set and disseminate research priorities
•  Complete prioritized research and share results
•  Strengthen research capacity
7. Prioritization of interventions for scaling up
Overarching goal
Reduce stillbirths and mortality due to preterm birth 
through development and application of dynamic processes 
that engages stakeholders for prioritization of evidence-
based and context-speciﬁ   c interventions, delivered with 
high coverage and equity
Key outputs identifi  ed by this workgroup
• Advocate use of evidence in prioritization among 
stakeholders
• Ensure inclusion of preterm birth and stillbirth 
interventions into existing prioritization processes
• Select best intervention candidates for scale-up in 
health facilities
• Select best intervention candidates for scale-up in 
communities and homes
8. Community-based strategies and constraints
Overarching goal
To achieve the maximum reduction in stillbirths and 
neonatal deaths due to preterm births by implementing 
eﬀ  ective community-based approaches at high coverage 
within the continuum of maternal and newborn care. 
(We aim to achieve by 2020, a one-third reduction in 
stillbirths and two-thirds reduction in neonatal mortality 
due to preterm birth in 68 high mortality countries)
Key outputs identifi  ed by this workgroup
• Deploy, strengthen and sustain community health 
workers (CHWs) at scale
•  Build capacity of community to identify, promote and 
monitor actions
• Promote and enhance support structures for CHWs 
and communities
9. Facility-based strategies and constraints
Overarching Goal
By 2015 all community members will have timely access 
to eﬀ  ective,  aﬀ   ordable and high quality facility-based 
maternal, newborn and child health (MNCH) care 
provided by informed and responsive CHWs as part of an 
integrated and equitable system to reduce perinatal 
mortality and morbidity
Key outputs identifi  ed by this workgroup
• Obtain funding dedicated to a prioritized research 
agenda
• Provide quality care for all community members 
attending health facilities
•  All facilities provide core packages of MNCH services 
at ﬁ  rst and referral levels—quality facility-based care is 
accessible to all mothers, newborns and children in a 
timely manner
10. Advocacy and policy
Overarching Goal
Key actors allocate suﬃ     cient resources and support 
policies, programs, and actions at the global, regional, 
national, and community levels to ensure safe full-term 
pregnancies and healthy newborns
Key outputs identifi  ed by this workgroup
• Increase funding for research on the scope, causes, 
consequences, interventions, and scaling-up of 
interventions for preterm birth and stillbirth
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opportunities to reduce and prevent preterm birth and 
stillbirth, as they relate to the accomplishments of the 
MDGs
• Build  ﬁ  nancial and political support for scaling-up a 
core set of evidence-based, eﬀ  ective interventions for 
preventing and managing preterm birth and stillbirth, 
and integrate into national policies and guidelines
11. Ethics and social justice
Overarching goal
To help inform an ethically responsible and culturally 
appropriate response to the global burden of preterm 
birth and stillbirth
Key outputs identifi  ed by this workgroup
•  Identify the range of ethical or social justice 
considerations that arise along the research pathway, 
from deﬁ   nitions to discovery, development and 
delivery
•  Engage scientists and key stakeholders regarding the 
ethical and social justice considerations identiﬁ  ed 
above
• Set a research agenda to address gaps in ethical 
guidance, policy, and cross-cultural understanding of 
the ethical issues surrounding the global burden of 
preterm birth and stillbirth
12. Resources and funding
Overarching goal
Improve coordination and increase global and national 
funding for preterm birth and stillbirth within the 
Reproductive, Maternal, Newborn and Child Health 
(RMNCH) context
Key outputs identifi  ed by this workgroup
• Eﬀ  ective international MNCH leadership to inﬂ  uence 
global health initiatives
• Catalyze, facilitate, leverage and provide targeted 
support to engage national governments to test and/or 
scale up eﬀ  ective interventions
•  Accelerate progress in the discovery, development, and 
delivery of low-cost solutions that may be used in all 
settings
Post-conference momentum
Th   is collaborative strategy to address preterm birth and 
stillbirth will also help accelerate improvements in 
maternal, newborn and child health. Progress on these 
inseparable outcomes depends on a more coordinated 
and interdisciplinary approach. GAPPS, participants, and 
other stakeholders have already begun to work on the 
following four sets of initiatives:
Tell the story
• Within the global health community at the highest 
levels
• Within the broader community, increase awareness 
and understanding for the magnitude of the problem
Close the research gaps
• Standardize deﬁ  nitions,  classiﬁ   cation systems, and 
data collection
• Accelerate research and alleviate obstacles through 
increased collaboration
•  Accelerate translation of discoveries to interventions
•  Improve coordination between intervention develop-
ment and delivery
•  Build in-country research capacity
Support the discovery, development, and delivery of 
interventions globally
•  Scientists, advocates and funders must work together 
with countries that have the greatest health burden
Collaborate to unlock resources
•  Includes resources needed for the discovery of what 
does and does not work, and for the development and 
delivery of eﬀ  ective interventions
•  Inform advocates and funders with a collective, uniﬁ  ed 
voice
•  Improve coordination between funders and 
oppor tunities
•  Increase funding at global and national levels
Ongoing, interdisciplinary dialogue will continue to be 
fostered by GAPPS. It is important to note that much of 
the feedback was to move up the deadline for milestones, 
as much of the work has recently been initiated or is 
already in progress. Identiﬁ  cation of lead agencies and 
core team members responsible for implementation must 
also be identiﬁ  ed for each output. Examples of new and 
ongoing activities identiﬁ  ed in the GAA will be posted at 
www.gapps.org.
Author details
1Global Alliance to Prevent Prematurity and Stillbirth, an initiative of Seattle 
Children’s, Seattle, Washington, USA
2Department of Pediatrics at University of Washington School of Medicine, 
Seattle, Washington, USA
3Department of Obstetrics and Gynecology, University of Washington, Seattle, 
WA USA
4Universidade Federal de Pelotas, Pelotas 96001-970, Brazil
Authors’ contributions
The article was written and reviewed by all authors. The summary section 
of the Global Action Agenda was based on workgroup recommendations 
developed by participants during the 2009 International Conference on 
Prematurity and Stillbirth.
Rubens et al. BMC Pregnancy and Childbirth 2010, 10(Suppl 1):S7 
http://www.biomedcentral.com/1471-2393/10/S1/S7
Page 4 of 17T
a
b
l
e
 
1
.
 
N
o
r
m
a
l
 
G
e
s
t
a
t
i
o
n
a
l
 
B
i
o
l
o
g
y
A
 
G
L
O
B
A
L
 
A
C
T
I
O
N
 
A
G
E
N
D
A
 
O
N
 
P
R
E
T
E
R
M
 
B
I
R
T
H
 
A
N
D
 
S
T
I
L
L
B
I
R
T
H
O
v
e
r
a
r
c
h
i
n
g
 
G
o
a
l
:
 
T
o
 
g
a
i
n
 
c
o
m
p
r
e
h
e
n
s
i
v
e
 
k
n
o
w
l
e
d
g
e
 
o
f
 
t
h
e
 
b
i
o
l
o
g
y
 
a
n
d
 
r
e
g
u
l
a
t
i
o
n
 
o
f
 
h
u
m
a
n
 
g
e
s
t
a
t
i
o
n
a
l
 
b
i
o
l
o
g
y
 
i
n
 
o
r
d
e
r
 
t
o
 
i
d
e
n
t
i
f
y
 
p
a
t
h
w
a
y
s
 
a
n
d
 
c
r
i
t
i
c
a
l
 
j
u
n
c
t
u
r
e
s
 
t
o
 
f
a
c
i
l
i
t
a
t
e
 
p
r
e
d
i
c
t
i
o
n
 
a
n
d
 
p
r
e
v
e
n
t
i
o
n
 
o
f
 
p
r
e
t
e
r
m
 
b
i
r
t
h
 
a
n
d
 
s
t
i
l
l
b
i
r
t
h
 
 
 
M
i
l
e
s
t
o
n
e
s
*
O
u
t
p
u
t
P
o
s
t
-
C
o
n
f
e
r
e
n
c
e
 
(
b
y
 
2
0
1
0
)
S
h
o
r
t
-
T
e
r
m
 
(
b
y
 
2
0
1
2
)
I
n
t
e
r
m
e
d
i
a
t
e
 
(
b
y
 
2
0
1
5
)
L
o
n
g
-
T
e
r
m
 
(
b
e
y
o
n
d
 
2
0
1
5
)
S
u
c
c
e
s
s
 
M
e
t
r
i
c
s
A
.
 
D
e
fi
 
n
e
 
p
h
e
n
o
t
y
p
e
 
o
f
 
n
o
r
m
a
l
 
p
r
e
g
n
a
n
c
y
1
.
 
S
y
s
t
e
m
a
t
i
c
 
r
e
v
i
e
w
 
o
f
 
e
x
i
s
t
i
n
g
 
k
n
o
w
l
e
d
g
e
2
.
 
D
e
v
e
l
o
p
 
“
b
e
s
t
 
g
u
e
s
s
”
 
p
h
e
n
o
t
y
p
e
 
o
f
 
n
o
r
m
a
l
 
g
e
s
t
a
t
i
o
n
3
.
 
P
r
o
s
p
e
c
t
i
v
e
 
t
i
s
s
u
e
 
r
e
p
o
s
i
t
o
r
y
 
o
f
 
n
o
r
m
a
l
 
g
e
s
t
a
t
i
o
n
4
.
 
U
t
i
l
i
z
e
 
“
s
y
s
t
e
m
s
 
b
i
o
l
o
g
y
”
 
t
e
c
h
n
o
l
o
g
y
5
.
 
I
d
e
n
t
i
f
y
 
c
r
i
t
i
c
a
l
 
b
i
o
m
a
r
k
e
r
s
,
 
i
n
c
l
u
d
i
n
g
 
t
h
o
s
e
 
g
o
v
e
r
n
i
n
g
 
p
a
r
t
u
r
i
t
i
o
n
a
l
 
s
t
a
g
e
s
 
a
n
d
 
b
i
o
m
a
r
k
e
r
s
 
o
f
 
p
l
a
c
e
n
t
a
t
i
o
n
,
 
f
e
t
a
l
 
g
r
o
w
t
h
 
a
n
d
 
d
e
v
e
l
o
p
m
e
n
t
6
.
 
D
e
v
e
l
o
p
 
“
l
a
t
e
r
a
l
 
fl
 
o
w
”
 
m
u
l
t
i
-
a
n
a
l
y
t
e
 
d
i
a
g
n
o
s
t
i
c
 
p
l
a
t
f
o
r
m
s
7
.
 
B
e
g
i
n
 
a
p
p
l
i
c
a
t
i
o
n
 
o
f
 
d
i
a
g
n
o
s
t
i
c
 
t
o
o
l
s
 
i
n
 
L
M
I
C
s
8
.
 
V
a
l
i
d
a
t
e
 
m
u
l
t
i
-
a
n
a
l
y
t
e
 
p
l
a
t
f
o
r
m
s
 
f
o
r
 
b
o
t
h
 
H
I
C
s
 
a
n
d
 
L
M
I
C
s
•
 
C
o
m
p
r
e
h
e
n
s
i
v
e
 
a
t
l
a
s
 
o
f
 
n
o
r
m
a
l
 
h
u
m
a
n
 
g
e
s
t
a
t
i
o
n
•
 
W
e
b
-
b
a
s
e
d
 
t
o
o
l
 
f
o
r
 
p
r
o
v
i
d
e
r
s
 
a
n
d
 
p
a
t
i
e
n
t
s
B
.
 
D
e
v
e
l
o
p
 
a
n
i
m
a
l
 
a
n
d
 
i
n
-
s
i
l
i
c
o
 
m
o
d
e
l
s
 
o
f
 
n
o
r
m
a
l
 
p
a
r
t
u
r
i
t
i
o
n
1
.
 
S
y
s
t
e
m
a
t
i
c
 
r
e
v
i
e
w
 
o
f
 
e
x
i
s
t
i
n
g
 
k
n
o
w
l
e
d
g
e
2
.
 
E
x
p
l
o
r
e
 
a
n
d
 
d
e
v
e
l
o
p
 
a
n
i
m
a
l
 
m
o
d
e
l
s
 
i
n
c
l
u
d
i
n
g
 
g
e
n
e
t
i
c
a
l
l
y
 
a
l
t
e
r
e
d
 
m
i
c
e
,
 
n
o
n
-
h
u
m
a
n
 
p
r
i
m
a
t
e
s
,
 
o
t
h
e
r
s
3
.
 
C
o
m
p
u
t
e
r
 
m
o
d
e
l
i
n
g
4
.
 
I
n
t
e
g
r
a
t
e
 
m
o
d
e
l
i
n
g
 
w
i
t
h
 
a
n
i
m
a
l
 
m
o
d
e
l
s
5
.
 
V
a
l
i
d
a
t
e
 
m
o
d
e
l
s
6
.
 
 
P
r
e
d
i
c
t
 
o
u
t
c
o
m
e
 
b
a
s
e
d
 
o
n
 
m
o
d
e
l
i
n
g
7
.
 
U
s
e
 
m
o
d
e
l
s
 
t
o
 
p
r
e
d
i
c
t
 
t
h
e
r
a
p
e
u
t
i
c
 
t
a
r
g
e
t
s
 
a
n
d
 
t
r
e
a
t
m
e
n
t
s
•
 
I
m
p
r
o
v
e
d
 
a
n
i
m
a
l
 
m
o
d
e
l
s
 
t
o
 
i
d
e
n
t
i
f
y
 
k
e
y
 
r
e
g
u
l
a
t
o
r
y
 
s
t
e
p
s
•
 
E
n
h
a
n
c
e
d
 
u
s
e
 
o
f
 
i
n
-
s
i
l
i
c
o
 
m
o
d
e
l
s
C
.
 
D
e
fi
 
n
e
 
r
e
g
u
l
a
t
o
r
s
 
a
n
d
 
m
e
c
h
a
n
i
s
m
s
 
g
o
v
e
r
n
i
n
g
 
s
t
a
g
e
s
 
o
f
 
p
a
r
t
u
r
i
t
i
o
n
1
.
 
S
y
s
t
e
m
a
t
i
c
 
r
e
v
i
e
w
 
o
f
 
e
x
i
s
t
i
n
g
 
k
n
o
w
l
e
d
g
e
2
.
 
I
d
e
n
t
i
f
y
 
c
r
i
t
i
c
a
l
 
b
i
o
m
a
r
k
e
r
s
 
g
o
v
e
r
n
i
n
g
 
p
a
r
t
u
r
i
t
i
o
n
a
l
 
s
t
a
g
e
s
 
a
n
d
 
t
r
a
n
s
i
t
i
o
n
s
3
.
 
I
d
e
n
t
i
f
y
 
p
o
t
e
n
t
i
a
l
 
t
h
e
r
a
p
e
u
t
i
c
 
t
a
r
g
e
t
s
 
f
o
r
 
t
r
e
a
t
m
e
n
t
 
o
f
 
P
T
L
4
.
 
D
e
v
e
l
o
p
 
t
h
e
r
a
p
e
u
t
i
c
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
b
a
s
e
d
 
u
p
o
n
 
s
e
l
e
c
t
e
d
 
t
a
r
g
e
t
s
5
.
 
C
o
l
l
a
b
o
r
a
t
e
 
w
i
t
h
 
I
n
t
e
r
v
e
n
t
i
o
n
 
D
e
v
e
l
o
p
m
e
n
t
 
t
o
 
p
r
i
o
r
i
t
i
z
e
 
p
o
t
e
n
t
i
a
l
 
t
h
e
r
a
p
e
u
t
i
c
 
i
n
t
e
r
v
e
n
t
i
o
n
s
6
.
 
D
e
v
e
l
o
p
 
t
h
e
r
a
p
e
u
t
i
c
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
b
a
s
e
d
 
u
p
o
n
 
s
e
l
e
c
t
e
d
 
t
a
r
g
e
t
s
 
a
n
d
 
s
c
a
l
i
n
g
 
f
e
a
s
i
b
i
l
i
t
y
•
 
I
d
e
n
t
i
f
y
 
n
o
v
e
l
 
t
h
e
r
a
p
e
u
t
i
c
 
a
n
d
 
d
i
a
g
n
o
s
t
i
c
 
t
a
r
g
e
t
s
•
 
W
e
b
-
b
a
s
e
d
 
t
o
o
l
 
f
o
r
 
p
r
o
v
i
d
e
r
s
 
a
n
d
 
p
a
t
i
e
n
t
s
*
M
i
l
e
s
t
o
n
e
s
 
a
r
e
 
t
o
 
b
e
 
r
e
a
c
h
e
d
 
b
y
 
n
o
 
l
a
t
e
r
 
t
h
a
n
 
D
e
c
e
m
b
e
r
 
o
f
 
t
h
e
 
y
e
a
r
 
i
n
d
i
c
a
t
e
d
.
Rubens et al. BMC Pregnancy and Childbirth 2010, 10(Suppl 1):S7 
http://www.biomedcentral.com/1471-2393/10/S1/S7
Page 5 of 17T
a
b
l
e
 
2
.
 
A
b
n
o
r
m
a
l
 
G
e
s
t
a
t
i
o
n
a
l
 
B
i
o
l
o
g
y
A
 
G
L
O
B
A
L
 
A
C
T
I
O
N
 
A
G
E
N
D
A
 
O
N
 
P
R
E
T
E
R
M
 
B
I
R
T
H
 
A
N
D
 
S
T
I
L
L
B
I
R
T
H
O
v
e
r
a
r
c
h
i
n
g
 
G
o
a
l
:
 
T
o
 
u
n
d
e
r
s
t
a
n
d
 
t
h
e
 
m
e
c
h
a
n
i
s
m
s
 
c
o
n
t
r
i
b
u
t
i
n
g
 
t
o
 
p
r
e
t
e
r
m
 
b
i
r
t
h
 
a
n
d
 
s
t
i
l
l
b
i
r
t
h
,
 
w
i
t
h
 
e
m
p
h
a
s
i
s
 
u
p
o
n
 
i
n
f
e
c
t
i
o
u
s
,
 
g
e
n
e
t
i
c
,
 
a
n
d
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
f
a
c
t
o
r
s
,
 
a
b
n
o
r
m
a
l
 
p
l
a
c
e
n
t
a
l
 
v
a
s
c
u
l
a
r
 
d
e
v
e
l
o
p
m
e
n
t
,
 
a
n
d
 
e
a
r
l
y
 
g
e
s
t
a
t
i
o
n
a
l
 
e
v
e
n
t
s
 
 
 
M
i
l
e
s
t
o
n
e
s
*
O
u
t
p
u
t
P
o
s
t
-
C
o
n
f
e
r
e
n
c
e
 
(
b
y
 
2
0
1
0
)
S
h
o
r
t
-
T
e
r
m
 
(
b
y
 
2
0
1
2
)
I
n
t
e
r
m
e
d
i
a
t
e
 
(
b
y
 
2
0
1
5
)
L
o
n
g
-
T
e
r
m
 
(
b
e
y
o
n
d
 
2
0
1
5
)
S
u
c
c
e
s
s
 
M
e
t
r
i
c
s
A
.
 
D
e
t
e
r
m
i
n
e
 
c
a
u
s
e
s
 
a
n
d
 
d
i
ff
 
e
r
e
n
t
i
a
l
 
s
u
s
c
e
p
t
i
b
i
l
i
t
y
 
t
o
 
i
n
f
e
c
t
i
o
n
,
 
a
n
d
 
m
a
t
e
r
n
a
l
:
f
e
t
a
l
 
i
m
m
u
n
e
 
r
e
s
p
o
n
s
e
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
P
T
B
 
a
n
d
 
S
B
 
u
t
i
l
i
z
i
n
g
 
h
i
g
h
-
d
i
m
e
n
s
i
o
n
a
l
 
s
y
s
t
e
m
s
 
b
i
o
l
o
g
y
 
a
p
p
r
o
a
c
h
e
s
1
.
 
I
d
e
n
t
i
f
y
 
e
x
i
s
t
i
n
g
 
c
o
h
o
r
t
s
 
t
o
 
c
h
a
r
a
c
t
e
r
i
z
e
 
t
h
e
 
p
r
e
g
n
a
n
c
y
 
“
b
i
o
m
e
”
2
.
 
T
r
e
a
t
 
e
x
i
s
t
i
n
g
 
k
n
o
w
n
 
i
n
f
e
c
t
i
o
u
s
 
c
a
u
s
e
s
 
o
f
 
P
T
B
/
S
B
3
.
 
E
s
t
a
b
l
i
s
h
 
c
o
h
o
r
t
 
t
o
 
c
h
a
r
a
c
t
e
r
i
z
e
 
p
r
e
g
n
a
n
c
y
 
“
b
i
o
m
e
”
4
.
 
C
h
a
r
a
c
t
e
r
i
z
e
 
h
u
m
a
n
 
v
a
g
i
n
a
l
 
m
i
c
r
o
b
i
o
m
e
5
.
 
I
d
e
n
t
i
f
y
 
p
o
l
y
m
o
r
p
h
i
s
m
s
 
a
n
d
 
i
m
m
u
n
o
r
e
g
u
l
a
t
o
r
y
 
g
e
n
e
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
P
T
B
/
S
B
6
.
 
U
t
i
l
i
z
e
 
s
y
s
t
e
m
s
 
b
i
o
l
o
g
y
 
t
o
 
i
d
e
n
t
i
f
y
 
n
o
n
-
i
n
v
a
s
i
v
e
 
b
i
o
m
a
r
k
e
r
s
 
f
o
r
 
P
T
B
/
S
B
7
.
 
S
t
u
d
y
 
v
a
g
i
n
a
l
 
a
n
d
 
c
e
r
v
i
c
a
l
 
m
u
c
o
s
a
l
 
i
m
m
u
n
i
t
y
 
a
n
d
 
t
h
e
 
b
i
o
l
o
g
y
 
o
f
 
t
h
e
 
m
i
c
r
o
b
i
a
l
 
fl
 
o
r
a
8
.
 
V
a
l
i
d
a
t
e
 
m
o
d
e
l
s
 
t
o
 
a
s
s
e
s
s
 
i
n
t
e
r
v
e
n
t
i
o
n
 
s
t
r
a
t
e
g
i
e
s
9
.
 
S
t
u
d
y
 
s
h
o
r
t
-
 
a
n
d
 
l
o
n
g
-
t
e
r
m
 
c
o
n
s
e
q
u
e
n
c
e
s
 
o
f
 
i
n
fl
 
a
m
m
a
t
i
o
n
 
o
n
 
f
e
t
a
l
 
o
r
i
g
i
n
 
o
f
 
a
d
u
l
t
 
d
i
s
e
a
s
e
 
a
n
d
 
n
e
u
r
o
d
e
v
e
l
o
p
m
e
n
t
a
l
 
o
u
t
c
o
m
e
•
 
C
o
s
t
-
e
ff
 
e
c
t
i
v
e
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
t
o
 
r
e
d
u
c
e
 
m
o
r
b
i
d
i
t
y
/
m
o
r
t
a
l
i
t
y
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
i
n
fl
 
a
m
m
a
t
i
o
n
-
 
i
n
d
u
c
e
d
 
p
r
e
m
a
t
u
r
i
t
y
B
.
 
D
e
t
e
r
m
i
n
e
 
c
a
u
s
e
s
 
o
f
 
v
a
s
c
u
l
a
r
 
m
a
l
-
a
d
a
p
t
a
t
i
o
n
 
r
e
s
u
l
t
i
n
g
 
i
n
 
a
b
n
o
r
m
a
l
 
u
t
e
r
o
p
l
a
c
e
n
t
a
l
 
p
e
r
f
u
s
i
o
n
,
 
f
e
t
a
l
 
g
r
o
w
t
h
 
r
e
s
t
r
i
c
t
i
o
n
 
a
n
d
 
a
b
r
u
p
t
i
o
n
 
a
s
s
o
c
i
a
t
e
d
 
P
T
B
 
a
n
d
 
S
B
 
u
t
i
l
i
z
i
n
g
 
h
i
g
h
-
d
i
m
e
n
s
i
o
n
a
l
 
s
y
s
t
e
m
s
 
b
i
o
l
o
g
y
 
a
p
p
r
o
a
c
h
e
s
1
.
 
I
n
c
r
e
a
s
e
 
g
r
a
n
t
 
R
F
A
s
 
b
y
 
n
a
t
i
o
n
a
l
 
a
n
d
 
i
n
t
e
r
n
a
t
i
o
n
a
l
 
r
e
s
e
a
r
c
h
 
f
u
n
d
i
n
g
 
a
g
e
n
c
i
e
s
2
.
 
S
t
u
d
y
 
o
r
i
g
i
n
s
 
o
f
 
s
p
i
r
a
l
 
a
r
t
e
r
y
 
a
d
a
p
t
a
t
i
o
n
3
.
 
S
t
u
d
y
 
g
e
n
e
t
i
c
 
a
n
d
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
i
n
fl
 
u
e
n
c
e
s
 
o
n
 
v
a
s
c
u
l
o
p
a
t
h
y
4
.
 
D
e
v
e
l
o
p
 
m
o
d
e
l
s
 
f
o
r
 
v
a
s
c
u
l
a
r
 
p
a
t
h
o
l
o
g
y
,
 
i
n
c
l
u
d
i
n
g
 
e
n
d
o
m
e
t
r
i
a
l
 
m
o
d
i
fi
 
c
a
t
i
o
n
s
5
.
 
D
e
v
e
l
o
p
 
c
o
s
t
-
e
ff
 
e
c
t
i
v
e
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
t
o
 
p
r
o
m
o
t
e
 
n
o
r
m
a
l
 
p
l
a
c
e
n
t
a
t
i
o
n
6
.
 
S
t
u
d
y
 
s
h
o
r
t
-
 
a
n
d
 
l
o
n
g
-
t
e
r
m
 
c
o
n
s
e
q
u
e
n
c
e
s
 
o
n
 
f
e
t
a
l
 
o
r
i
g
i
n
 
o
f
 
a
d
u
l
t
 
d
i
s
e
a
s
e
 
a
n
d
 
n
e
u
r
o
d
e
v
e
l
o
p
m
e
n
t
a
l
 
o
u
t
c
o
m
e
s
•
 
C
o
s
t
-
e
ff
 
e
c
t
i
v
e
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
t
o
 
r
e
d
u
c
e
 
m
o
r
b
i
d
i
t
y
/
m
o
r
t
a
l
i
t
y
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
v
a
s
c
u
l
a
r
 
a
s
s
o
c
i
a
t
e
d
 
p
r
e
m
a
t
u
r
i
t
y
 
l
i
n
k
e
d
 
t
o
 
a
b
n
o
r
m
a
l
 
u
t
e
r
o
p
l
a
c
e
n
t
a
l
 
v
a
s
c
u
l
a
t
u
r
e
C
.
 
D
e
t
e
r
m
i
n
e
 
i
f
 
p
r
e
c
o
n
c
e
p
t
u
a
l
 
a
n
d
/
o
r
 
a
n
t
e
n
a
t
a
l
 
m
i
c
r
o
n
u
t
r
i
e
n
t
 
e
x
p
o
s
u
r
e
 
c
o
n
t
r
i
b
u
t
e
s
 
t
o
 
P
T
B
/
S
B
1
.
 
S
y
s
t
e
m
a
t
i
c
 
r
e
v
i
e
w
 
o
f
 
a
v
a
i
l
a
b
l
e
 
e
v
i
d
e
n
c
e
2
.
 
C
o
h
o
r
t
 
s
t
u
d
i
e
s
 
t
o
 
c
o
n
fi
 
r
m
 
a
s
s
o
c
i
a
t
i
o
n
s
3
.
 
R
C
T
s
 
o
f
 
m
i
c
r
o
n
u
t
r
i
e
n
t
 
s
u
p
p
o
r
t
 
o
r
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
m
o
d
i
fi
 
c
a
t
i
o
n
4
.
 
A
s
s
e
s
s
 
t
r
a
n
s
l
a
t
i
o
n
a
l
 
f
e
a
s
i
b
i
l
i
t
y
5
.
 
S
p
e
c
i
fi
 
c
 
t
r
i
a
l
s
 
f
o
r
 
L
M
I
C
s
•
 
I
d
e
n
t
i
fi
 
c
a
t
i
o
n
 
o
f
 
c
o
s
t
-
e
ff
 
e
c
t
i
v
e
 
m
i
c
r
o
n
u
t
r
i
e
n
t
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
t
o
 
r
e
d
u
c
e
 
P
T
B
/
S
B
*
M
i
l
e
s
t
o
n
e
s
 
a
r
e
 
t
o
 
b
e
 
r
e
a
c
h
e
d
 
b
y
 
n
o
 
l
a
t
e
r
 
t
h
a
n
 
D
e
c
e
m
b
e
r
 
o
f
 
t
h
e
 
y
e
a
r
 
i
n
d
i
c
a
t
e
d
.
Rubens et al. BMC Pregnancy and Childbirth 2010, 10(Suppl 1):S7 
http://www.biomedcentral.com/1471-2393/10/S1/S7
Page 6 of 17T
a
b
l
e
 
3
.
 
G
e
n
e
t
i
c
 
a
n
d
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 
F
a
c
t
o
r
s
A
 
G
L
O
B
A
L
 
A
C
T
I
O
N
 
A
G
E
N
D
A
 
O
N
 
P
R
E
T
E
R
M
 
B
I
R
T
H
 
A
N
D
 
S
T
I
L
L
B
I
R
T
H
O
v
e
r
a
r
c
h
i
n
g
 
G
o
a
l
:
 
T
o
 
d
e
t
e
r
m
i
n
e
 
a
n
d
 
r
e
d
u
c
e
 
t
h
e
 
r
o
l
e
 
o
f
 
g
e
n
e
t
i
c
s
,
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
,
 
a
n
d
 
t
h
e
i
r
 
i
n
t
e
r
a
c
t
i
o
n
s
 
o
n
 
t
h
e
 
b
u
r
d
e
n
 
o
f
 
p
r
e
t
e
r
m
 
b
i
r
t
h
 
a
n
d
 
s
t
i
l
l
b
i
r
t
h
 
 
 
M
i
l
e
s
t
o
n
e
s
*
O
u
t
p
u
t
P
o
s
t
-
C
o
n
f
e
r
e
n
c
e
 
(
b
y
 
2
0
1
0
)
S
h
o
r
t
-
T
e
r
m
 
(
b
y
 
2
0
1
2
)
I
n
t
e
r
m
e
d
i
a
t
e
 
(
b
y
 
2
0
1
5
)
L
o
n
g
-
T
e
r
m
 
(
b
e
y
o
n
d
 
2
0
1
5
)
S
u
c
c
e
s
s
 
M
e
t
r
i
c
s
A
.
 
C
h
a
r
a
c
t
e
r
i
z
e
 
g
e
n
e
t
i
c
 
r
i
s
k
s
 
f
o
r
 
P
T
B
/
S
B
 
a
n
d
 
i
d
e
n
t
i
f
y
 
p
o
t
e
n
t
i
a
l
l
y
 
m
o
d
i
fi
 
a
b
l
e
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
i
n
fl
 
u
e
n
c
e
s
,
 
e
s
p
e
c
i
a
l
l
y
 
f
o
r
 
L
M
I
C
s
1
.
 
S
y
s
t
e
m
a
t
i
c
 
r
e
v
i
e
w
 
o
f
 
e
x
i
s
t
i
n
g
 
k
n
o
w
l
e
d
g
e
2
.
 
I
d
e
n
t
i
f
y
 
a
n
d
 
e
n
g
a
g
e
 
p
o
t
e
n
t
i
a
l
 
f
u
n
d
i
n
g
 
a
g
e
n
c
i
e
s
3
.
 
A
s
s
e
s
s
 
e
x
i
s
t
i
n
g
 
c
o
h
o
r
t
s
4
.
 
D
e
v
e
l
o
p
 
c
o
h
o
r
t
s
 
i
n
 
L
M
I
C
s
5
.
 
D
e
v
e
l
o
p
 
s
t
a
n
d
a
r
d
i
z
e
d
 
p
h
e
n
o
t
y
p
e
 
d
e
fi
 
n
i
t
i
o
n
s
 
a
n
d
 
c
o
l
l
e
c
t
i
o
n
 
p
r
o
t
o
c
o
l
s
6
.
 
G
e
n
e
r
a
t
e
 
R
F
A
s
7
.
 
I
n
i
t
i
a
t
e
 
l
a
r
g
e
 
s
c
a
l
e
 
G
W
A
S
8
.
 
I
n
i
t
i
a
t
e
 
m
i
c
r
o
b
i
o
m
e
 
s
t
u
d
i
e
s
9
.
 
I
n
i
t
i
a
t
e
 
e
p
i
g
e
n
e
t
i
c
 
s
t
u
d
i
e
s
 
a
n
d
 
g
e
n
e
:
e
n
v
i
r
o
n
m
e
n
t
 
s
t
u
d
i
e
s
1
0
.
 
D
e
v
e
l
o
p
 
g
e
o
g
r
a
p
h
i
c
 
a
n
d
 
c
u
l
t
u
r
a
l
l
y
 
v
a
l
i
d
 
m
e
a
s
u
r
e
s
 
o
f
 
e
n
v
i
r
o
n
m
e
n
t
a
l
,
 
g
e
n
e
t
i
c
,
 
a
n
d
 
n
u
t
r
i
e
n
t
 
r
i
s
k
s
1
1
.
 
P
o
p
u
l
a
t
i
o
n
-
a
p
p
r
o
p
r
i
a
t
e
 
i
n
t
e
r
v
e
n
t
i
o
n
 
t
r
i
a
l
s
 
o
f
 
m
o
d
i
fi
 
a
b
l
e
 
g
e
n
e
t
i
c
 
i
n
fl
 
u
e
n
c
e
s
•
 
C
o
n
t
r
i
b
u
t
e
 
t
o
 
M
D
G
 
4
 
•
 
S
t
a
n
d
a
r
d
i
z
e
d
 
p
r
o
t
o
c
o
l
s
 
a
n
d
 
p
h
e
n
o
t
y
p
e
 
d
e
fi
 
n
i
t
i
o
n
s
B
.
 
I
n
t
e
n
s
i
v
e
l
y
 
c
h
a
r
a
c
t
e
r
i
z
e
 
t
h
e
 
“
e
n
v
i
r
o
m
e
”
 
(
x
e
n
o
b
i
o
t
i
c
s
,
 
m
i
c
r
o
b
i
o
m
e
s
,
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
i
n
fl
 
u
e
n
c
e
s
)
 
r
e
l
a
t
i
v
e
 
t
o
 
t
h
e
 
g
l
o
b
a
l
 
r
i
s
k
s
 
f
o
r
 
P
T
B
/
S
B
1
.
 
S
y
s
t
e
m
a
t
i
c
 
r
e
v
i
e
w
 
o
f
 
e
x
i
s
t
i
n
g
 
k
n
o
w
l
e
d
g
e
2
.
 
I
d
e
n
t
i
f
y
 
a
n
d
 
e
n
g
a
g
e
 
p
o
t
e
n
t
i
a
l
 
f
u
n
d
i
n
g
 
a
g
e
n
c
i
e
s
3
.
 
U
t
i
l
i
z
e
 
i
n
-
v
i
t
r
o
 
m
o
d
e
l
s
 
f
o
r
 
h
i
g
h
-
t
h
r
o
u
g
h
p
u
t
 
s
c
r
e
e
n
i
n
g
 
o
f
 
x
e
n
o
b
i
o
t
i
c
s
 
a
n
d
 
P
T
B
/
S
B
4
.
 
D
e
v
e
l
o
p
 
a
p
p
r
o
p
r
i
a
t
e
 
b
i
o
-
i
n
f
o
r
m
a
t
i
c
s
 
i
n
f
r
a
s
t
r
u
c
t
u
r
e
5
.
 
G
e
n
e
r
a
t
e
 
R
F
A
s
6
.
 
E
p
i
d
e
m
i
o
l
o
g
i
c
 
s
t
u
d
i
e
s
 
t
o
 
a
s
s
e
s
s
 
a
s
s
o
c
i
a
t
i
o
n
s
 
o
f
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
e
x
p
o
s
u
r
e
 
a
n
d
 
P
T
B
/
S
B
7
.
 
I
n
i
t
i
a
t
e
 
c
l
i
n
i
c
a
l
 
t
r
i
a
l
s
 
o
f
 
m
o
d
i
fi
 
a
b
l
e
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
r
i
s
k
 
f
a
c
t
o
r
s
8
.
 
D
e
v
e
l
o
p
 
e
x
p
o
r
t
a
b
l
e
 
s
c
r
e
e
n
i
n
g
 
t
o
o
l
s
 
f
o
r
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
r
i
s
k
s
9
.
 
C
l
i
n
i
c
a
l
 
t
r
i
a
l
s
 
o
f
 
m
o
d
i
fi
 
a
b
l
e
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
r
i
s
k
 
f
a
c
t
o
r
s
•
 
E
t
h
n
i
c
a
l
l
y
 
a
n
d
 
g
e
o
g
r
a
p
h
i
c
a
l
l
y
 
v
a
l
i
d
 
m
e
a
s
u
r
e
s
 
f
o
r
 
n
u
t
r
i
t
i
o
n
a
l
 
s
t
r
e
s
s
 
•
 
E
s
t
a
b
l
i
s
h
e
d
 
p
o
p
u
l
a
t
i
o
n
-
a
t
t
r
i
b
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r
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c
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p
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p
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p
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c
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c
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c
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b
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n
f
o
r
m
 
d
o
n
o
r
s
4
.
 
 
C
o
n
t
r
i
b
u
t
e
 
t
o
 
t
h
e
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
a
 
g
e
n
e
r
a
l
i
z
e
d
 
p
r
o
c
e
s
s
 
f
o
r
 
i
n
t
e
r
v
e
n
t
i
o
n
 
p
r
i
o
r
i
t
y
-
s
e
t
t
i
n
g
 
5
.
 
 
I
d
e
n
t
i
f
y
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
f
o
r
 
u
s
i
n
g
 
p
r
i
o
r
i
t
y
-
s
e
t
t
i
n
g
 
t
o
o
l
s
 
i
n
 
L
M
I
C
s
 
a
n
d
 
s
u
p
p
o
r
t
 
t
h
e
i
r
 
i
m
p
l
e
m
e
n
t
a
t
i
o
n
6
.
 
 
C
o
n
t
r
i
b
u
t
e
 
t
o
 
c
o
n
t
i
n
u
o
u
s
 
r
e
fi
 
n
e
m
e
n
t
 
o
f
 
p
r
i
o
r
i
t
i
z
a
t
i
o
n
 
p
r
o
c
e
s
s
e
s
 
a
n
d
 
i
n
t
e
r
v
e
n
t
i
o
n
 
t
o
o
l
s
7
.
 
 
I
n
t
e
r
v
e
n
t
i
o
n
 
p
r
i
o
r
i
t
i
z
a
t
i
o
n
 
p
r
o
c
e
s
s
e
s
 
a
r
e
 
m
a
i
n
s
t
r
e
a
m
e
d
 
i
n
 
p
o
l
i
c
y
 
d
e
c
i
s
i
o
n
s
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e
 
w
o
r
l
d
•
 
 
I
n
c
r
e
a
s
e
 
i
n
 
s
t
a
k
e
h
o
l
d
e
r
s
 
u
t
i
l
i
z
i
n
g
 
e
v
i
d
e
n
c
e
-
b
a
s
e
d
 
p
r
o
c
e
s
s
e
s
 
o
f
 
p
r
i
o
r
i
t
i
z
i
n
g
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
t
o
 
r
e
d
u
c
e
 
p
r
e
t
e
r
m
 
b
i
r
t
h
s
 
a
n
d
 
s
t
i
l
l
b
i
r
t
h
s
B
.
 
E
n
s
u
r
e
 
i
n
c
l
u
s
i
o
n
 
o
f
 
p
r
e
t
e
r
m
 
b
i
r
t
h
 
a
n
d
 
s
t
i
l
l
b
i
r
t
h
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
i
n
t
o
 
e
x
i
s
t
i
n
g
 
p
r
i
o
r
i
t
i
z
a
t
i
o
n
 
p
r
o
c
e
s
s
e
s
1
.
 
 
U
t
i
l
i
z
e
 
o
p
p
o
r
t
u
n
i
t
y
 
t
o
 
r
a
i
s
e
 
p
r
o
fi
 
l
e
 
o
f
 
t
h
e
s
e
 
t
w
o
 
i
s
s
u
e
s
 
i
n
 
r
e
l
a
t
i
o
n
 
t
o
 
M
D
G
s
 
4
 
a
n
d
 
5
2
.
 
 
G
A
P
P
S
 
t
o
 
s
u
p
p
o
r
t
 
e
ff
 
o
r
t
s
 
l
e
d
 
b
y
 
J
H
S
P
H
 
t
o
 
d
e
v
e
l
o
p
 
L
i
S
T
 
t
o
o
l
,
 
a
s
 
t
h
i
s
 
m
a
y
 
b
e
 
a
d
a
p
t
e
d
 
t
o
 
P
T
B
 
a
n
d
 
S
B
3
.
 
 
E
n
h
a
n
c
e
 
d
e
c
i
s
i
o
n
 
s
u
p
p
o
r
t
 
t
o
o
l
s
 
(
e
.
g
.
 
L
i
S
T
,
 
C
H
O
I
C
E
,
 
M
B
B
)
 
t
o
 
a
d
d
r
e
s
s
 
p
o
t
e
n
t
i
a
l
 
e
ff
 
e
c
t
s
 
o
n
 
m
o
r
t
a
l
i
t
y
 
a
n
d
 
c
o
s
t
 
i
m
p
l
i
c
a
t
i
o
n
s
 
f
o
r
 
s
c
a
l
i
n
g
 
u
p
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
d
i
r
e
c
t
e
d
 
a
t
 
s
t
i
l
l
b
i
r
t
h
s
 
a
n
d
 
p
r
e
t
e
r
m
 
b
i
r
t
h
s
 
4
.
 
 
D
e
v
e
l
o
p
 
p
r
o
c
e
s
s
 
f
o
r
 
i
d
e
n
t
i
f
y
i
n
g
 
f
a
c
t
o
r
s
 
o
u
t
s
i
d
e
 
s
c
o
p
e
 
o
f
 
e
x
i
s
t
i
n
g
 
d
e
c
i
s
i
o
n
 
s
u
p
p
o
r
t
 
t
o
o
l
s
 
a
n
d
 
i
n
c
o
r
p
o
r
a
t
i
n
g
 
t
h
e
s
e
 
f
a
c
t
o
r
s
 
i
n
 
e
s
t
i
m
a
t
e
s
5
.
 
 
D
e
c
i
s
i
o
n
 
s
u
p
p
o
r
t
 
t
o
o
l
s
 
t
h
a
t
 
i
n
c
o
r
p
o
r
a
t
e
 
s
t
i
l
l
b
i
r
t
h
s
 
a
n
d
 
p
r
e
t
e
r
m
 
d
e
l
i
v
e
r
i
e
s
 
a
r
e
 
d
i
s
s
e
m
i
n
a
t
e
d
 
i
n
 
L
M
I
C
s
6
.
 
 
A
l
l
 
c
o
u
n
t
r
i
e
s
 
u
s
e
 
d
e
c
i
s
i
o
n
 
m
a
k
i
n
g
 
t
o
o
l
s
•
 
 
I
n
c
r
e
a
s
e
d
,
 
e
q
u
i
t
a
b
l
e
 
c
o
v
e
r
a
g
e
 
o
f
 
s
e
l
e
c
t
e
d
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
t
h
a
t
 
a
r
e
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
t
h
e
 
c
o
n
t
e
x
t
 
t
h
a
t
 
t
h
e
y
 
a
r
e
 
a
p
p
l
i
e
d
C
.
 
 
S
e
l
e
c
t
 
b
e
s
t
 
i
n
t
e
r
v
e
n
t
i
o
n
 
c
a
n
d
i
d
a
t
e
s
 
f
o
r
 
s
c
a
l
e
-
u
p
 
i
n
 
h
e
a
l
t
h
 
f
a
c
i
l
i
t
i
e
s
1
.
 
 
P
r
i
o
r
i
t
i
z
a
t
i
o
n
 
f
o
r
 
s
c
a
l
e
-
u
p
 
i
n
 
a
r
e
a
s
 
w
i
t
h
 
m
o
d
e
r
a
t
e
 
t
o
 
h
i
g
h
 
u
t
i
l
i
z
a
t
i
o
n
/
a
c
c
e
s
s
 
t
o
 
h
e
a
l
t
h
 
c
a
r
e
 
f
a
c
i
l
i
t
i
e
s
 
f
o
r
 
a
n
t
e
n
a
t
a
l
 
c
a
r
e
 
a
n
d
 
d
e
l
i
v
e
r
y
2
.
 
 
S
c
a
l
e
 
u
p
 
e
v
i
d
e
n
c
e
-
b
a
s
e
d
 
i
n
t
e
r
v
e
n
t
i
o
n
 
u
s
e
 
w
i
t
h
i
n
 
f
a
c
i
l
i
t
i
e
s
 
p
r
o
v
i
d
i
n
g
 
m
a
t
e
r
n
a
l
 
a
n
d
 
n
e
o
n
a
t
a
l
 
c
a
r
e
3
.
 
 
I
m
p
l
e
m
e
n
t
 
a
n
d
 
s
c
a
l
e
 
u
p
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
t
h
a
t
 
a
r
e
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
c
o
n
t
e
x
t
 
a
n
d
 
r
e
s
o
u
r
c
e
s
4
.
 
 
I
n
c
r
e
a
s
e
 
e
q
u
i
t
y
 
o
f
 
a
c
c
e
s
s
 
t
o
 
f
a
c
i
l
i
t
i
e
s
 
a
n
d
 
t
h
e
i
r
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
5
.
 
 
F
a
c
i
l
i
t
y
-
b
a
s
e
d
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
a
r
e
 
s
c
a
l
e
d
 
u
p
 
i
n
 
a
l
l
 
a
p
p
r
o
p
r
i
a
t
e
 
a
r
e
a
s
 
i
n
 
L
M
I
C
s
6
.
 
 
N
e
w
l
y
 
d
e
v
e
l
o
p
e
d
 
a
n
d
 
e
x
i
s
t
i
n
g
 
f
a
c
i
l
i
t
y
-
b
a
s
e
d
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
a
r
e
 
r
e
g
u
l
a
r
l
y
 
s
u
b
j
e
c
t
e
d
 
t
o
 
p
r
i
o
r
i
t
i
z
a
t
i
o
n
 
e
x
e
r
c
i
s
e
s
 
t
o
 
t
a
k
e
 
i
n
t
o
 
a
c
c
o
u
n
t
 
c
h
a
n
g
e
s
 
i
n
 
t
e
c
h
n
o
l
o
g
y
,
 
d
e
m
o
g
r
a
p
h
i
c
s
,
 
b
u
r
d
e
n
 
o
f
 
d
i
s
e
a
s
e
 
a
n
d
 
c
o
s
t
s
•
 
 
S
u
c
c
e
s
s
f
u
l
 
d
e
v
e
l
o
p
m
e
n
t
 
a
n
d
 
u
t
i
l
i
z
a
t
i
o
n
 
o
f
 
a
d
v
a
n
c
e
d
 
p
r
o
c
e
s
s
e
s
,
 
m
e
t
h
o
d
s
 
a
n
d
 
t
o
o
l
s
 
u
s
e
d
 
t
o
 
p
r
i
o
r
i
t
i
z
e
 
f
a
c
i
l
i
t
y
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
t
h
a
t
 
l
e
a
d
s
 
t
o
 
h
i
g
h
 
c
o
v
e
r
a
g
e
 
a
n
d
 
c
o
n
t
r
i
b
u
t
e
s
 
t
o
 
i
m
p
r
o
v
i
n
g
 
p
o
p
u
l
a
t
i
o
n
 
h
e
a
l
t
h
D
.
 
 
S
e
l
e
c
t
 
b
e
s
t
 
i
n
t
e
r
v
e
n
t
i
o
n
 
c
a
n
d
i
d
a
t
e
s
 
f
o
r
 
s
c
a
l
e
-
u
p
 
i
n
 
c
o
m
m
u
n
i
t
i
e
s
 
a
n
d
 
h
o
m
e
s
1
.
 
 
P
r
i
o
r
i
t
i
z
a
t
i
o
n
 
f
o
r
 
s
c
a
l
i
n
g
 
u
p
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
i
n
 
a
r
e
a
s
 
w
i
t
h
 
l
o
w
 
a
c
c
e
s
s
 
t
o
 
h
e
a
l
t
h
 
c
a
r
e
 
f
a
c
i
l
i
t
i
e
s
2
.
 
 
S
c
a
l
e
 
u
p
 
h
o
m
e
-
b
a
s
e
d
 
c
a
r
e
 
t
h
a
t
 
i
s
 
c
o
n
t
e
x
t
-
 
a
n
d
 
r
e
s
o
u
r
c
e
-
a
p
p
r
o
p
r
i
a
t
e
3
.
 
 
S
t
r
e
n
g
t
h
e
n
 
c
a
p
a
c
i
t
y
 
f
o
r
 
c
o
m
m
u
n
i
t
y
 
c
a
s
e
 
m
a
n
a
g
e
m
e
n
t
 
o
f
 
p
r
e
g
n
a
n
c
y
 
a
n
d
 
n
e
o
n
a
t
a
l
 
h
e
a
l
t
h
 
t
o
 
e
x
p
a
n
d
 
l
i
s
t
 
o
f
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
t
h
a
t
 
c
a
n
 
o
p
t
i
m
a
l
l
y
 
b
e
 
s
c
a
l
e
d
 
u
p
 
4
.
 
 
C
o
m
m
u
n
i
t
y
-
b
a
s
e
d
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
a
r
e
 
s
c
a
l
e
d
 
u
p
 
i
n
 
a
l
l
 
a
p
p
r
o
p
r
i
a
t
e
 
a
r
e
a
s
 
i
n
 
L
M
I
C
s
5
.
 
 
N
e
w
l
y
 
d
e
v
e
l
o
p
e
d
 
a
n
d
 
e
x
i
s
t
i
n
g
 
c
o
m
m
u
n
i
t
y
 
b
a
s
e
d
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
a
r
e
 
r
e
g
u
l
a
r
l
y
 
s
u
b
j
e
c
t
e
d
 
t
o
 
p
r
i
o
r
i
t
i
z
a
t
i
o
n
 
e
x
e
r
c
i
s
e
s
 
t
o
 
t
a
k
e
 
i
n
t
o
 
a
c
c
o
u
n
t
 
c
h
a
n
g
e
s
 
i
n
 
t
e
c
h
n
o
l
o
g
y
,
 
d
e
m
o
g
r
a
p
h
i
c
s
,
 
b
u
r
d
e
n
 
o
f
 
d
i
s
e
a
s
e
 
a
n
d
 
c
o
s
t
s
•
 
 
S
u
c
c
e
s
s
f
u
l
 
d
e
v
e
l
o
p
m
e
n
t
 
a
n
d
 
u
t
i
l
i
z
a
t
i
o
n
 
o
f
 
a
d
v
a
n
c
e
d
 
p
r
o
c
e
s
s
e
s
,
 
m
e
t
h
o
d
s
 
a
n
d
 
t
o
o
l
s
 
u
s
e
d
 
t
o
 
p
r
i
o
r
i
t
i
z
e
 
c
o
m
m
u
n
i
t
y
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
t
h
a
t
 
l
e
a
d
s
 
t
o
 
h
i
g
h
 
c
o
v
e
r
a
g
e
 
a
n
d
 
c
o
n
t
r
i
b
u
t
e
s
 
t
o
 
i
m
p
r
o
v
i
n
g
 
p
o
p
u
l
a
t
i
o
n
 
h
e
a
l
t
h
*
M
i
l
e
s
t
o
n
e
s
 
a
r
e
 
t
o
 
b
e
 
r
e
a
c
h
e
d
 
b
y
 
n
o
 
l
a
t
e
r
 
t
h
a
n
 
D
e
c
e
m
b
e
r
 
o
f
 
t
h
e
 
y
e
a
r
 
i
n
d
i
c
a
t
e
d
.
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a
b
l
e
 
8
.
 
C
o
m
m
u
n
i
t
y
-
B
a
s
e
d
 
S
t
r
a
t
e
g
i
e
s
 
a
n
d
 
C
o
n
s
t
r
a
i
n
t
s
A
 
G
L
O
B
A
L
 
A
C
T
I
O
N
 
A
G
E
N
D
A
 
O
N
 
P
R
E
T
E
R
M
 
B
I
R
T
H
 
A
N
D
 
S
T
I
L
L
B
I
R
T
H
O
v
e
r
a
r
c
h
i
n
g
 
G
o
a
l
:
 
T
o
 
a
c
h
i
e
v
e
 
t
h
e
 
m
a
x
i
m
u
m
 
r
e
d
u
c
t
i
o
n
 
i
n
 
s
t
i
l
l
b
i
r
t
h
s
 
a
n
d
 
n
e
o
n
a
t
a
l
 
d
e
a
t
h
s
 
d
u
e
 
t
o
 
p
r
e
t
e
r
m
 
b
i
r
t
h
s
 
b
y
 
i
m
p
l
e
m
e
n
t
i
n
g
 
e
ff
 
e
c
t
i
v
e
 
c
o
m
m
u
n
i
t
y
-
b
a
s
e
d
 
a
p
p
r
o
a
c
h
e
s
 
a
t
 
h
i
g
h
 
c
o
v
e
r
a
g
e
 
w
i
t
h
i
n
 
t
h
e
 
c
o
n
t
i
n
u
u
m
 
o
f
 
m
a
t
e
r
n
a
l
 
a
n
d
 
n
e
w
b
o
r
n
 
c
a
r
e
.
 
W
e
 
a
i
m
 
t
o
 
a
c
h
i
e
v
e
 
b
y
 
2
0
2
0
,
 
a
 
o
n
e
-
t
h
i
r
d
 
r
e
d
u
c
t
i
o
n
 
i
n
 
s
t
i
l
l
b
i
r
t
h
s
 
a
n
d
 
t
w
o
-
t
h
i
r
d
s
 
r
e
d
u
c
t
i
o
n
 
i
n
 
n
e
o
n
a
t
a
l
 
m
o
r
t
a
l
i
t
y
 
d
u
e
 
t
o
 
p
r
e
t
e
r
m
 
b
i
r
t
h
 
i
n
 
6
8
 
h
i
g
h
 
m
o
r
t
a
l
i
t
y
 
c
o
u
n
t
r
i
e
s
 
 
 
M
i
l
e
s
t
o
n
e
s
*
O
u
t
p
u
t
P
o
s
t
-
C
o
n
f
e
r
e
n
c
e
 
(
b
y
 
2
0
1
0
)
S
h
o
r
t
-
T
e
r
m
 
(
b
y
 
2
0
1
2
)
I
n
t
e
r
m
e
d
i
a
t
e
 
(
b
y
 
2
0
1
5
)
L
o
n
g
-
T
e
r
m
 
(
b
e
y
o
n
d
 
2
0
1
5
)
S
u
c
c
e
s
s
 
M
e
t
r
i
c
s
A
.
 
D
e
p
l
o
y
,
 
s
t
r
e
n
g
t
h
e
n
 
a
n
d
 
s
u
s
t
a
i
n
 
c
o
m
m
u
n
i
t
y
 
h
e
a
l
t
h
 
w
o
r
k
e
r
s
 
(
C
H
W
s
)
 
a
t
 
s
c
a
l
e
1
.
 
 
E
n
d
o
r
s
e
 
c
o
m
m
u
n
i
t
y
-
b
a
s
e
d
 
i
n
t
e
r
v
e
n
t
i
o
n
 
p
a
c
k
a
g
e
s
 
a
s
 
e
s
s
e
n
t
i
a
l
 
t
o
 
a
d
d
r
e
s
s
i
n
g
 
t
h
e
s
e
 
p
r
o
b
l
e
m
s
 
a
t
 
s
c
a
l
e
 
2
.
 
 
S
t
r
e
n
g
t
h
e
n
 
t
h
e
 
G
l
o
b
a
l
 
r
e
p
o
r
t
 
o
n
 
p
r
e
t
e
r
m
 
b
i
r
t
h
 
a
n
d
 
s
t
i
l
l
b
i
r
t
h
 
w
i
t
h
 
e
v
i
d
e
n
c
e
-
b
a
s
e
d
 
c
o
m
m
u
n
i
t
y
 
m
e
c
h
a
n
i
s
m
s
 
(
d
o
n
e
)
 
3
.
 
 
M
a
p
 
c
u
r
r
e
n
t
 
p
a
c
k
a
g
e
s
 
d
e
l
i
v
e
r
e
d
 
b
y
 
c
o
m
m
u
n
i
t
y
-
b
a
s
e
d
 
M
N
H
 
w
o
r
k
e
r
s
 
i
n
 
d
i
ff
 
e
r
e
n
t
 
c
o
u
n
t
r
i
e
s
4
.
 
 
C
r
e
a
t
e
 
g
l
o
b
a
l
 
c
o
n
s
e
n
s
u
s
 
o
n
 
c
o
m
m
u
n
i
t
y
-
b
a
s
e
d
 
i
n
t
e
r
v
e
n
t
i
o
n
 
p
a
c
k
a
g
e
s
 
f
o
r
 
s
c
a
l
e
-
u
p
5
.
 
 
S
t
u
d
y
 
p
r
o
c
e
s
s
 
o
f
 
c
u
r
r
e
n
t
 
c
o
m
m
u
n
i
t
y
-
b
a
s
e
d
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
t
o
 
e
x
p
a
n
d
 
e
v
i
d
e
n
c
e
 
b
a
s
e
 
f
o
r
 
d
e
l
i
v
e
r
y
 
a
n
d
 
s
c
a
l
e
-
u
p
 
6
.
 
 
I
n
t
r
o
d
u
c
e
 
c
o
m
m
u
n
i
t
y
-
b
a
s
e
d
 
p
a
c
k
a
g
e
s
 
i
n
 
a
t
 
l
e
a
s
t
 
1
0
 
c
o
u
n
t
r
i
e
s
7
.
 
 
I
n
t
r
o
d
u
c
e
 
c
o
m
m
u
n
i
t
y
-
b
a
s
e
d
 
p
a
c
k
a
g
e
s
 
i
n
 
r
e
m
a
i
n
i
n
g
 
C
o
u
n
t
d
o
w
n
 
c
o
u
n
t
r
i
e
s
8
.
 
 
A
l
l
 
L
M
I
C
s
 
h
a
v
e
 
s
u
ffi
 
 
c
i
e
n
t
 
n
u
m
b
e
r
s
 
o
f
 
w
e
l
l
-
t
r
a
i
n
e
d
,
 
e
q
u
i
p
p
e
d
 
a
n
d
 
s
u
p
e
r
v
i
s
e
d
 
C
H
W
s
 
t
o
 
d
e
l
i
v
e
r
 
c
o
m
m
u
n
i
t
y
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
a
t
 
h
i
g
h
 
a
n
d
 
e
q
u
i
t
a
b
l
e
 
c
o
v
e
r
a
g
e
•
 
 
M
a
r
k
e
d
 
i
n
c
r
e
a
s
e
 
i
n
 
c
o
v
e
r
a
g
e
 
o
f
 
c
o
m
m
u
n
i
t
y
-
b
a
s
e
d
 
i
n
t
e
r
v
e
n
t
i
o
n
s
•
 
 
R
e
d
u
c
e
d
 
n
e
o
n
a
t
a
l
 
m
o
r
t
a
l
i
t
y
 
a
n
d
 
s
t
i
l
l
b
i
r
t
h
 
r
a
t
e
s
B
.
 
B
u
i
l
d
 
c
a
p
a
c
i
t
y
 
o
f
 
c
o
m
m
u
n
i
t
y
 
t
o
 
i
d
e
n
t
i
f
y
,
 
p
r
o
m
o
t
e
 
a
n
d
 
m
o
n
i
t
o
r
 
a
c
t
i
o
n
s
1
.
 
 
S
t
a
r
t
 
r
e
v
i
e
w
 
o
f
 
s
u
c
c
e
s
s
f
u
l
 
e
x
p
e
r
i
e
n
c
e
s
 
w
i
t
h
 
c
o
m
m
u
n
i
t
y
 
b
a
s
e
d
 
p
r
o
b
l
e
m
-
i
d
e
n
t
i
fi
 
c
a
t
i
o
n
 
a
n
d
 
m
o
n
i
t
o
r
i
n
g
2
.
 
 
S
u
p
p
o
r
t
 
c
o
m
m
u
n
i
t
y
-
b
a
s
e
d
 
h
e
a
l
t
h
 
i
n
f
o
r
m
a
t
i
o
n
 
s
y
s
t
e
m
s
 
i
n
 
a
 
f
e
w
 
c
o
u
n
t
r
i
e
s
3
.
 
 
S
c
a
l
e
 
u
p
 
c
o
m
m
u
n
i
t
y
-
b
a
s
e
d
 
i
n
f
o
r
m
a
t
i
o
n
 
s
y
s
t
e
m
s
 
i
n
 
a
 
l
a
r
g
e
 
n
u
m
b
e
r
 
o
f
 
c
o
u
n
t
r
i
e
s
4
.
 
 
A
l
l
 
L
M
I
C
s
 
h
a
v
e
 
h
i
g
h
 
c
o
v
e
r
a
g
e
 
o
f
 
c
o
m
m
u
n
i
t
y
-
b
a
s
e
d
 
i
n
f
o
r
m
a
t
i
o
n
 
s
y
s
t
e
m
s
•
 
 
M
a
r
k
e
d
 
i
n
c
r
e
a
s
e
 
i
n
 
t
h
e
 
a
v
a
i
l
a
b
i
l
i
t
y
 
o
f
 
h
e
a
l
t
h
 
d
a
t
a
 
a
t
 
c
o
m
m
u
n
i
t
y
 
l
e
v
e
l
 
i
n
 
a
l
l
 
c
o
u
n
t
r
i
e
s
C
.
 
 
P
r
o
m
o
t
e
 
a
n
d
 
e
n
h
a
n
c
e
 
s
u
p
p
o
r
t
 
s
t
r
u
c
t
u
r
e
s
 
f
o
r
 
C
H
W
s
 
a
n
d
 
c
o
m
m
u
n
i
t
i
e
s
1
.
 
 
I
d
e
n
t
i
f
y
 
k
e
y
 
e
l
e
m
e
n
t
s
 
o
f
 
s
u
p
p
o
r
t
 
s
y
s
t
e
m
 
f
o
r
 
C
H
W
s
 
a
n
d
 
c
o
m
m
u
n
i
t
y
-
b
a
s
e
d
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
(
e
.
g
.
,
 
t
r
a
i
n
i
n
g
,
 
s
u
p
e
r
v
i
s
i
o
n
,
 
d
r
u
g
 
s
u
p
p
l
i
e
s
,
 
a
n
d
 
e
d
u
c
a
t
i
o
n
a
l
 
m
a
t
e
r
i
a
l
s
)
2
.
 
 
S
t
r
e
n
g
t
h
e
n
 
t
h
e
 
G
l
o
b
a
l
 
r
e
p
o
r
t
 
o
n
 
p
r
e
t
e
r
m
 
b
i
r
t
h
 
a
n
d
 
s
t
i
l
l
b
i
r
t
h
 
w
i
t
h
 
e
v
i
d
e
n
c
e
-
b
a
s
e
d
 
c
o
m
m
u
n
i
t
y
 
d
e
l
i
v
e
r
y
 
m
e
c
h
a
n
i
s
m
s
3
.
 
 
O
b
t
a
i
n
 
c
o
n
s
e
n
s
u
s
 
o
n
 
i
n
t
e
r
v
e
n
t
i
o
n
 
p
a
c
k
a
g
e
s
 
t
h
a
t
 
c
a
n
 
b
e
 
d
e
l
i
v
e
r
e
d
 
a
t
 
t
h
e
 
c
o
m
m
u
n
i
t
y
 
l
e
v
e
l
 
a
n
d
 
s
c
a
l
e
d
 
u
p
,
 
i
n
i
t
i
a
l
l
y
 
i
n
 
a
 
f
e
w
 
c
o
u
n
t
r
i
e
s
 
4
.
 
 
A
d
v
o
c
a
t
e
 
f
o
r
 
s
t
r
e
n
g
t
h
e
n
i
n
g
 
t
h
e
 
s
u
p
p
o
r
t
 
s
y
s
t
e
m
s
 
f
o
r
 
C
H
W
s
 
a
n
d
 
o
t
h
e
r
 
c
o
m
m
u
n
i
t
y
-
b
a
s
e
d
 
M
N
C
H
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
5
.
 
 
S
c
a
l
e
 
u
p
 
c
o
m
m
u
n
i
t
y
-
b
a
s
e
d
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
t
o
 
r
e
m
a
i
n
i
n
g
 
c
o
u
n
t
r
i
e
s
6
.
 
 
A
n
a
l
y
z
e
 
e
v
i
d
e
n
c
e
 
a
n
d
 
e
x
p
e
r
i
e
n
c
e
s
 
o
f
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
d
e
l
i
v
e
r
e
d
 
i
n
 
s
h
o
r
t
-
t
e
r
m
7
.
 
 
E
n
s
u
r
e
 
t
h
e
 
s
u
s
t
a
i
n
a
b
i
l
i
t
y
 
o
f
 
C
H
W
s
 
a
n
d
 
c
o
m
m
u
n
i
t
y
-
b
a
s
e
d
 
s
y
s
t
e
m
s
•
 
 
R
e
d
u
c
t
i
o
n
 
i
n
 
t
h
e
 
s
t
i
l
l
b
i
r
t
h
 
r
a
t
e
 
b
y
 
o
n
e
-
t
h
i
r
d
 
a
n
d
 
n
e
w
b
o
r
n
 
m
o
r
t
a
l
i
t
y
 
d
u
e
 
t
o
 
p
r
e
t
e
r
m
 
b
i
r
t
h
 
b
y
 
t
w
o
-
t
h
i
r
d
s
*
M
i
l
e
s
t
o
n
e
s
 
a
r
e
 
t
o
 
b
e
 
r
e
a
c
h
e
d
 
b
y
 
n
o
 
l
a
t
e
r
 
t
h
a
n
 
D
e
c
e
m
b
e
r
 
o
f
 
t
h
e
 
y
e
a
r
 
i
n
d
i
c
a
t
e
d
.
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a
b
l
e
 
9
.
 
F
a
c
i
l
i
t
y
-
B
a
s
e
d
 
S
t
r
a
t
e
g
i
e
s
 
a
n
d
 
C
o
n
s
t
r
a
i
n
t
s
A
 
G
L
O
B
A
L
 
A
C
T
I
O
N
 
A
G
E
N
D
A
 
O
N
 
P
R
E
T
E
R
M
 
B
I
R
T
H
 
A
N
D
 
S
T
I
L
L
B
I
R
T
H
O
v
e
r
a
r
c
h
i
n
g
 
G
o
a
l
:
 
B
y
 
2
0
1
5
 
a
l
l
 
c
o
m
m
u
n
i
t
y
 
m
e
m
b
e
r
s
 
w
i
l
l
 
h
a
v
e
 
t
i
m
e
l
y
 
a
c
c
e
s
s
 
t
o
 
e
ff
 
e
c
t
i
v
e
,
 
a
ff
 
o
r
d
a
b
l
e
 
a
n
d
 
h
i
g
h
-
q
u
a
l
i
t
y
 
f
a
c
i
l
i
t
y
-
b
a
s
e
d
 
M
N
C
H
 
c
a
r
e
 
p
r
o
v
i
d
e
d
 
b
y
 
i
n
f
o
r
m
e
d
 
a
n
d
 
r
e
s
p
o
n
s
i
v
e
 
H
W
s
 
a
s
 
p
a
r
t
 
o
f
 
a
n
 
i
n
t
e
g
r
a
t
e
d
 
a
n
d
 
e
q
u
i
t
a
b
l
e
 
s
y
s
t
e
m
 
t
o
 
r
e
d
u
c
e
 
p
e
r
i
n
a
t
a
l
 
m
o
r
t
a
l
i
t
y
 
a
n
d
 
m
o
r
b
i
d
i
t
y
 
 
 
M
i
l
e
s
t
o
n
e
s
*
O
u
t
p
u
t
P
o
s
t
-
C
o
n
f
e
r
e
n
c
e
 
(
b
y
 
2
0
1
0
)
S
h
o
r
t
-
T
e
r
m
 
(
b
y
 
2
0
1
2
)
I
n
t
e
r
m
e
d
i
a
t
e
 
(
b
y
 
2
0
1
5
)
L
o
n
g
-
T
e
r
m
 
(
b
e
y
o
n
d
 
2
0
1
5
)
S
u
c
c
e
s
s
 
M
e
t
r
i
c
s
A
.
 
O
b
t
a
i
n
 
f
u
n
d
i
n
g
 
d
e
d
i
c
a
t
e
d
 
t
o
 
a
 
p
r
i
o
r
i
t
i
z
e
d
 
r
e
s
e
a
r
c
h
 
a
g
e
n
d
a
1
.
 
 
D
e
v
e
l
o
p
 
a
 
c
o
m
p
r
e
h
e
n
s
i
v
e
 
c
o
n
c
e
p
t
u
a
l
 
f
r
a
m
e
w
o
r
k
:
 
a
c
c
o
u
n
t
a
b
i
l
i
t
y
,
 
r
e
f
e
r
r
a
l
,
 
o
r
g
a
n
i
z
a
t
i
o
n
,
 
r
e
g
u
l
a
t
o
r
y
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
2
.
 
 
D
e
v
e
l
o
p
 
a
 
c
o
m
p
l
e
t
e
 
s
e
t
 
o
f
 
r
e
s
e
a
r
c
h
 
q
u
e
s
t
i
o
n
s
 
a
n
d
 
s
u
b
m
i
t
 
t
h
e
s
e
 
t
o
 
t
h
e
 
C
H
N
R
I
 
p
r
o
c
e
s
s
,
 
p
r
o
d
u
c
i
n
g
 
a
 
m
a
n
u
s
c
r
i
p
t
 
w
i
t
h
 
p
r
i
o
r
i
t
i
e
s
 
f
o
r
 
r
e
s
e
a
r
c
h
 
3
.
 
 
D
e
v
e
l
o
p
 
p
r
o
t
o
c
o
l
s
 
a
n
s
w
e
r
i
n
g
 
t
o
p
 
q
u
e
s
t
i
o
n
s
 
4
.
 
 
O
b
t
a
i
n
 
f
u
n
d
i
n
g
 
f
o
r
 
p
r
i
o
r
i
t
y
 
r
e
s
e
a
r
c
h
 
s
t
u
d
i
e
s
 
5
.
 
 
B
u
i
l
d
 
i
n
-
c
o
u
n
t
r
y
 
r
e
s
e
a
r
c
h
 
c
a
p
a
c
i
t
y
 
6
.
 
 
C
o
n
d
u
c
t
 
r
e
s
e
a
r
c
h
 
a
n
d
 
d
i
s
s
e
m
i
n
a
t
e
 
r
e
s
u
l
t
s
7
.
 
 
R
e
s
e
a
r
c
h
 
fi
 
n
d
i
n
g
s
 
a
r
e
 
d
i
s
s
e
m
i
n
a
t
e
d
 
a
n
d
 
e
ff
 
e
c
t
i
v
e
l
y
 
i
n
c
o
r
p
o
r
a
t
e
d
 
i
n
t
o
 
h
e
a
l
t
h
 
p
o
l
i
c
y
8
.
 
 
R
e
s
e
a
r
c
h
 
a
g
e
n
d
a
 
i
s
 
r
e
g
u
l
a
r
l
y
 
u
p
d
a
t
e
d
 
t
o
 
i
n
c
o
r
p
o
r
a
t
e
 
c
h
a
n
g
e
s
 
i
n
 
t
e
c
h
n
o
l
o
g
y
,
 
d
e
m
o
g
r
a
p
h
i
c
s
,
 
b
u
r
d
e
n
 
o
f
 
d
i
s
e
a
s
e
 
a
n
d
 
c
o
s
t
s
•
 
 
P
r
i
o
r
i
t
y
 
r
e
s
e
a
r
c
h
 
i
t
e
m
s
 
r
e
c
e
i
v
e
 
f
u
n
d
i
n
g
•
 
 
M
a
n
u
s
c
r
i
p
t
 
d
e
v
e
l
o
p
e
d
 
f
o
r
 
p
u
b
l
i
c
a
t
i
o
n
B
.
 
 
P
r
o
v
i
d
e
 
q
u
a
l
i
t
y
 
c
a
r
e
 
f
o
r
 
a
l
l
 
c
o
m
m
u
n
i
t
y
 
m
e
m
b
e
r
s
 
a
t
t
e
n
d
i
n
g
 
h
e
a
l
t
h
 
f
a
c
i
l
i
t
i
e
s
1
.
 
 
D
e
fi
 
n
e
 
p
a
c
k
a
g
e
s
 
a
n
d
 
i
n
t
e
g
r
a
t
e
 
w
i
t
h
 
e
x
i
s
t
i
n
g
 
o
n
e
s
2
.
 
 
S
e
t
 
s
t
a
n
d
a
r
d
s
 
3
.
 
 
I
n
c
r
e
a
s
e
 
t
h
e
 
a
v
a
i
l
a
b
i
l
i
t
y
 
o
f
 
e
x
i
s
t
i
n
g
 
p
a
c
k
a
g
e
s
 
4
.
 
 
G
e
t
 
s
t
a
k
e
h
o
l
d
e
r
 
b
u
y
-
i
n
 
5
.
 
 
D
e
v
e
l
o
p
 
c
a
p
a
c
i
t
y
 
t
o
 
i
m
p
l
e
m
e
n
t
 
i
n
-
c
o
u
n
t
r
y
6
.
 
 
C
o
n
d
u
c
t
 
s
i
t
u
a
t
i
o
n
 
a
n
a
l
y
s
i
s
 
a
t
 
c
o
u
n
t
r
y
 
l
e
v
e
l
 
7
.
 
 
C
r
e
a
t
e
 
d
i
s
t
r
i
c
t
 
m
a
p
 
o
f
 
a
v
a
i
l
a
b
i
l
i
t
y
 
o
f
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
(
2
0
1
0
)
 
8
.
 
 
C
h
o
o
s
e
 
a
n
d
 
e
s
t
i
m
a
t
e
 
t
h
e
 
c
o
s
t
 
o
f
 
s
o
l
u
t
i
o
n
s
 
9
.
 
 
I
d
e
n
t
i
f
y
 
c
o
n
s
t
r
a
i
n
t
s
 
(
e
.
g
.
,
 
c
a
p
a
c
i
t
y
,
 
p
o
l
i
t
i
c
a
l
 
w
i
l
l
)
1
0
.
 
 
C
r
e
a
t
e
 
i
n
t
e
r
v
e
n
t
i
o
n
 
p
l
a
n
 
(
2
0
1
1
)
1
1
.
 
 
I
m
p
l
e
m
e
n
t
a
t
i
o
n
 
a
n
d
 
s
c
a
l
e
 
u
p
 
o
f
 
f
a
c
i
l
i
t
y
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
i
n
 
a
 
l
a
r
g
e
 
n
u
m
b
e
r
 
o
f
 
c
o
u
n
t
r
i
e
s
1
2
.
 
 
O
n
g
o
i
n
g
:
 
E
v
a
l
u
a
t
e
,
 
m
o
n
i
t
o
r
 
i
n
d
i
c
a
t
o
r
s
•
 
 
D
e
fi
 
n
e
d
 
c
o
u
n
t
r
y
-
l
e
v
e
l
 
p
a
c
k
a
g
e
s
•
 
 
M
a
p
p
e
d
 
g
a
p
s
 
i
n
 
f
a
c
i
l
i
t
y
-
b
a
s
e
d
 
c
a
r
e
 
•
 
 
S
t
r
a
t
e
g
y
 
i
m
p
l
e
m
e
n
t
a
t
i
o
n
•
 
 
M
o
n
i
t
o
r
i
n
g
 
a
n
d
 
e
v
a
l
u
a
t
i
o
n
 
o
f
 
q
u
a
l
i
t
y
 
i
n
d
i
c
a
t
o
r
s
C
.
 
 
A
l
l
 
f
a
c
i
l
i
t
i
e
s
 
p
r
o
v
i
d
e
 
c
o
r
e
 
p
a
c
k
a
g
e
s
 
o
f
 
M
N
C
H
 
s
e
r
v
i
c
e
s
 
a
t
 
fi
 
r
s
t
 
a
n
d
 
r
e
f
e
r
r
a
l
 
l
e
v
e
l
s
;
 
Q
u
a
l
i
t
y
 
f
a
c
i
l
i
t
y
-
b
a
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i
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